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ACTIVE MATRIX TYPE LIQUID CRYSTAL DISPLAY DEVICE AND ITS PRODUCTION 
Abstract: 

PROBLEM TO BE SOLVED: To provide a device which is uniform in white color tones, 
is wide in the range of a visual field angle and with which the visual field angle 
equivalent to the visual field angle of a cathode ray tube is embodied and image quality 
is improved by forming a liquid crystal layer in such a manner that this layer has the 
initial orientation directions of liquid crystal molecules in two directions within one 
pixel. 

SOLUTION: The liquid crystal layer LC is so formed as to have the initial orientation 
directions of the liquid crystal molecules in the two directions within one pixel. The 
liquid crystal layer LC has positive dielectric constant anisotropy and the angles 
&phiv;LCl, &phiv;LC2 formed by the initial orientation directions of the liquid crystal 
molecules in the two directions and an impressed electric field direction are 
respectively 90°+ a, 90°-a. The angles &phiv;Pl, &phiv;P2 formed by the transmission 
axes of the polarized light of two sheets of polarizing plates POL1, 2 and the impressed 
electric field direction are respectively 90°, 0°. The liquid crystal layer LC, otherwise, 
has negative dielectric constant anisotropy and the angles &phiv;LCl. &phiv;LC2 are 
respectively 0°+a, 180-a. The angles &phiv;Pl, &phiv;P2 are respectively specified to 
90°, 0°. Where, the absolute value of ais confined to <2.5°. 
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aho-AOffSH (*Monfi09»|Tlt. 600 

[0085] (Cr) Rtt. R*5:Jf <BRTZ 

[0 0 8 6] *da (Cr) KB, N ( + ) W¥9Htm 
(d0) iiOlBjtttfcfiJSFfciL, T^U^^^A (Al) 
&<Dmn>m (6 2) IZlitf %T )l ^ — ^7 A (Al) #N 
( + ) S^ft® (dO) ilSStfcT^r h$rKiLTS 

[0 0 8 7] (d 1) >LT, ^da (Cr)'R 

OttC, ffiK/S&JB ( : E i ;7t> (Mo) , (T 

i) , (Ta) , tyfT.y-y (W) ) S 

St«&g^ , ;^-f K (MoS i 2, T i S i 2, TaS 
i 2> WS i 2) K*«V^TtJ:V\ 

[0 0 8 8] (d2) hLTti, 7>u^ 

(Al) S^mR«rX/\ B ^^v>ir-C3 0 0 0-5 0 

oo^>>r^ hD-A^iP$n (^^noxii^sr 
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[0 0 8 9] "//>;i^ (A I i %®«%Rtt, ?o 
'CD RCit^T* h U2#'J>S<, W'RipiZJB 
iiETSwijtfnrfg-C, y-7W (SD1) , KU-f> 
•EC (SD2) Ji^Witttt-ftt (DL) OffiirLfi^fi 
«Lfc9, y-^.iai GT) ^iS!*W*II (AS) 

[0 0 9 0] >9?,;R (dl), g^R (d2) * 

ioj i; t 3 * - >tv<^ > ^ Lfcfc, t t x * 

*fli*T, fcfclMJU (dl) , (d2) 

fc^a^iiLT, \ :-n (dO) Mft£3 

tooBi]r)»o., \m*m#m <as) ic»ot 

(-+) S'^ftt? (dO) liWWR (dl),« 
•ER Jd2J W^0)fa*/*«-b^7T5-f >T»56S*i 

[0092] r.wiis, n (+5 mmmm (do) » 

T\ i 3M':#f*W (AS) fc g : F*0*BaB#*«x ? * 

[0093] (iwtttt^K ( d D > vkm^m ( D 

L; tt, y-7,^& (SDl) % KbOti (SD 
2) r»JC<, WGR (d l) *flD±C»rtSft 

[0 094] Kftff^lK (DL) tt, 7-*«« 
:SDl) , KK>H (SD2) 
n, S%C, fetP>ft DL: » % FW>Si (SD 

[0 0 9 5] fifjitflift (PX) > (PX) 
li. v-x«tii (SI) 3 ) , KU>f>fS (SD2) 

Wt<» WOK 'dl) t, *©±C»«snfc* 
>ER £d2) l\-?WtiL£*XX^Z 0 
[0 0 9 6] MMM (PX) tt, V-^fffi 
SDl; , KK>*;« (SD2) i:BlJHi»«S 
n, <*f>C % P»ifc".|Jft PX ^ V-^fi (SD 

[0097] (www ft <cs t g) > awes (P 

X; li, WRl-*;/*** (TPT) >&£!£ft£Ejgi5 
iS««Ofi«SWjl^ 4 3*|SI'.BE»^* (CD ill 

[0 0 9 8] ro»Tl*3frto*tt, B 4 J: 

3!l, HXtMi (PX) (PL2) i: U 

*H"JtlEEfi*tf} :ciJ £ffeW.tffi (PLl) >:T6® 
»S1 (IMEWiiM-f-) (Cstg) fcUMrrs, 

[0 0 9 9] :.<r>$mt& (Cstg) ®ff«ttKa % 
«Rh5>S>7.* (TFT) oy-hte^R>LTffiffl 
c5ns*«R :G I ) fcJiffMOMJt (AOF) 

[ 0 l 0 0] Ml i;>jirJ:-5H¥ifftCtt«|M (C 



s t gi it* *risj«E«#« (CD comwR ig i 1 

[0 10 1] <£gR (PSV) > «F7>y^ 

(tft) ±ti(*. «gR (Psv; ^at+enx^ 

[0 10 2] fcMR (PSV) xi:»Ih7>>7 
* (TFT) trB«»*»6«rr«/i:a&CWt6nT* 

[o i 03] &mm (psv) maa. ^xvc 

VDSST^fiJc LfcKfkS/ »J □ >R^>Sftx U a >R? 

[0 104] SgR (PSV) \t % S^7h 
(AR) 0^f**HtrJ:3C^asn, fflaajtt^gwg 
•Wl-F (DTM, GTM) ftWfiSft* J: -50**4*1 

[0105] «sr (psv) ty- b&mm (g i j 

[0 10 6] «,T, «g»H<Z>S^«gR (PSV) 

r-K^SR (GI) .*9fc**<»«SnTl*a. 
[0 10 7] W7-7^HSi)$|; 4 0Ka2 
±8B»W#7^Sfi (SUB2! «J (^7-7 

[o i 08] <&tt§i (bm) > ±araw*7^*is 

(SUB 2) flCtt, TffftnKS (®Sm® (PX) 
>^fqim«i (CT) omu^Hia) 

•SHJBJtR (BM) (l^^^>77 'J ^ ^ ) 

[0 10 9] (BM) \t % #W**fcBA7^9 

-f i fliMWMI (AS) HA«L<cV^7C-r* 

[0 1 10] r«fcfe%, IWF7>«^ (TFT) 05 
(AS) tt±TC**«fcR (BM) ^3ct 
^**B®y-h«S (GT) CJ:oT*>K-f v^C 

[oi i i]Hic^rB«R (bm) omctzZftm 
oomm»« *on«*««jeR (bm) «wasnftv^ 

[0 13 2] ■ 1 C3%r±T*rtOitlMIB±TII|Efl!) 

(dd cmsi-aafrSMHi (ctj 

[0 13 3] S7t^ (BM) tt, Xd«r«SKttfr* 
L, ^ B««« (PX) ^^mS (CT) (7)Pal0 



7 



Page 8 



. t R HS W 5: -V-^. -tcl > ^ -5 C*B«ttOK l £ ft 

httiZU?^.* I. 2x/mH«^)¥5i:^fi!cLTl^o 
[0 1 I A ] esjflR :HM: te, #ii*a)«Hi;» : Ftt 
Est 5 ft, r.o«-r-T l el *ow»«^««*<ft«e> 

ftXO& : 

[0 115] fci-X, *Vii*$>tt»jWSJ£« CBM5 ir 
^X ^TS 3 

[0 116] r>io, mitm (BM) li, 777^7F 
■J 9 7s t i 3!-T-«K*M AS: iz*}*t2>m%£ to 2*3(0 

*Sft, K-yhttcSSMn^t 

nxo* : 

[0 1 18] MiMOEftR (BM) tt, S/-^» (S 

0X'0£, 

[oii9] fey/, zomftm (bm) «±ffi8fl#7 

*£f£ (SU1*2 ©IM:9<)ftO. 3-1. Ommi 
^•Jllfflttfciu l:fS&9i^7^«lfi .(SUB2J 
SfliarWSrKt+XJ^tfWftXl^, 
[0 12 0] [,-77-7^;^ (FID ) 

(!• id u, mhiznftrzfomz^ wo 

(FID [*, MUM (BM) Ox-yi?ffl^i:fiJEc 

a j:-3c*«siixo£ 0 

[0121] (F I L) ii, *Ocfc"5C 

[0122] *-r\ ji;2i«^7xifi csub2) © 

[0 1 2 3] Sh.fe?t»«:*feS»4X!lk«>, SIS 

ttffftiSL, (RJ «r»j«TSo 

[0 I 24] ~>;Yi:, W«&ES«fc-rcJ:Cj:oT, 
0 , fcfe7i;^ (B) *HB*»ai- 

£ , 

[0 125] (^-A-D-hJg (OC) > 
- HH (OC) U, ^37-7 < (F I L) 
#»7AW :LC) ^MftT£0£ffcii:L, fccfctf, ^7 
-7 y []' | lj , x%IR (BM) CfcSSilSrT 

m ft t * fc ^ l: ri + h ft x o * e 

[0 12 6] *-/<-:>_ m (OC) \*tz£Ztt7? 

l J 'HWfi, x#*i/ffltt*oaiH»B#»"C»«SftX 

OS. 

[0127] &<*\v h v ? zm {ar) mmo>mft> 

!*5tt, J:TWi4iiJ^7^»B (SUBK SUB2) 
fc*tr«*;v<*;u ( P N L ) ^7MJ^7 (AR) 



[0 12 8] 06i£> £«JC3fe2[HlB^««Sit 

[0 129] r0^*>KZ>Kii?ii, 'J^O+M XT'* 
fttf, *>\,-?y HSj±CDfcft 1 tt©#5x«fiT«fc 
<ttfrOT/W^*Wl»t:jplLX*»6»WL, * 

t**ftSftfc*?S0^7^fifi%]tiDXLX^?j, £ 

[o i 3 0] 05, meim^(Dm^rt(Dz\ b 

5, H 6 0WB £«j±T»9! (SL'Bl, S 
UB2) O«»r»fc*LX*0, H5C5i*TLNIifflS 

[0131] i>rfta*§£t, %^te a ca^a««tf 

(Tg, Td) fccfctfiSH 1 (CTM) # 
#£T£ (HX±2Z>£2<0i ffl»li, *ft5>*BiiiS 
ftS<k-3C±SBa«^7^at6 (SUB2) £>**s# 
TSffiSEtf^aJtE (SUB1) <t 0 tirtflJCWJKSn 
XO£ 0 

[0 13 2]ig^P (Tg, Td) It, *ti*tltik}&T 

fig^ (DTM) >-5-ft€>©?lajE»fflfe*»IaIKf-^^ 
(CHI) ^n/cr-^t'JTA'^-^ (T 
CP) (016, 017) OJ|ittC*»[*S>:ftx«ft 

[0 13 3] *P©«S7h U^xa^&ftflttMJI?- 

SB«rsS*TO§iaiE«(i, WSCiS^<H-3ft(S^L 
XVn^ 0 

[0 13 4] Cftti, /^yr-y (TCP) OEWfcf-v 
fSW-^-^ (TCP) KfcttaffiffiM^y* 
(PNL) (DTM, GTM) 

[0 13 5] *tz % *t|fii«S«? (CTM) tt, 
& (CT) ir^fSj«E (Vcom) fe^SBlHltt^^-^A 

[0 13 6] h U^^SBO«IfiJ«ff«-t(8 (C 

L) ti % *«0Kffl4S-f (GTM) OKnW (H"Ctt* 
«l) H?ltHiL, #^fRj^Eff^«| (CD 

7^r> (cb) («ffijmffi«fi!^^iaj t-a^ct 

X, W(«imffifig^ (CTM) Cg^LXV>^ 0 
[0 1 3 7] (SUB1, SUB2) 0 

«*JB (LC) *r»±-r4J:-5C5/-il,/^-> (S 
L) *«SHte>ft4. 

[0138] (sd a, mar, x* 

[0 13 9] Eftfgl (OR I l, OR I 2) OJgfi, 
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POL I, POL2) 14, -tn-WiTSEMJaf^aa 
IS :SUB1J , l:8K&91#7X£& (SUB 2) <Dft 

[0 14 0] WHIM JLCJ 14, **#f-G)foit*SB£ 
T*T5Bi!GJlK (OR 1 1 ) i:_Lgiffil°JJS (OR I 2) 
±o>wrcu-n,>i9-> (SLi -cft«je>nfc«*c» 

[0141] TfflKisjK (OR I 1 ) 14, TgfliS^tf^ 
*-£fg (SIMI : MOMfIR (PSV) 0±«C»jfc 

ins. 

[0)4 2] 2(^»«©^J6©«?JB©«fia^8S|-Ctt, 
'F8iSW#5*3,SlS (SUBli , ±«#H#5*»6 

ft, iz-iU/^-v (SD Z±mj&WXy*miR (S 

lb2; ttcjfJrtL, Taaw^^^atiE isubd 

i:±ac««^7^«fi :SUB2) >£fifc£*>-t*\ 
-;U/N e ?-> ;siJ (7)^na5 ( I N J J *6flM CL 
C: fca;,U ft An : I N J ) «rx#+5/«IB&if"C 
it L , i:TKtt*4fl«'r ft r J: C J: X fi*£T 6n 

[0 14 3] (y-hflSS? (GTM) 3> H7tt, *S 
;AKS (D*3S«#« (GD frh*<DH 
i$BtmH-?t>Z>Y- hig^F- (GTM) *T©»tt«ifi 
*^TG3T$> | o, M7 A) 14, ¥BB"CS>9, 1217 

■B: 14, ^7 (A) £^TB-B«««£fclt£*rE 

is?**. 

[0 14 4] fci>\ RJ7tt, B5C*W6T#ffiSC» 
[0)4 5] M7C*JV»T, AOtt* hg&ji 

irv^ttAntfa«»»fi»fko*h u^* 

[0 14 6JSNT, h Uy^ HtA&ltfkftlft 

££n, B7Cii;-jv<*-> (AO) Ji^jKSi: LX« 
«?>fcl^ y-KE« (GL) CBWEHC^-TJ:? 

c»ftR (Aoj--: 36*a!t^ttc»rtsnsa>'c*©fi» 

[0 14 7]M7 <A) 0>¥jffHCfcl*T. *h U5>2 
h WrS (AO; ftK»CLT£«ttl/^^ h?gv> 

s*fksn-&««'c*4. 

[0 14 8] IWfflMtSilfcTJUS x^A (AL) 
««R (g 1 ) 14, »lftT^§r^A|MU| (A 1 2 

[0 14 9] 4*K NiWKfb»^0[)9«ffidsSSJ:^c 

js«w«sj, tiiiii'^cr&ttSLTfffenso 

[0 1 50] K7lZtS\^X. 7)1$ -^A (AL) £0 
««K (g 1 ) 14, WK>M,<-tZ>tz*b^v*zmix$) 



[0151] liilt - ^A ia 1 : %0>9nNR 
0M*<El*>»HC*-f %<OX. I * ] * 

[0 15 2] y-hig-f (GTM: 14, 
(A 1 ) £4>3?m^ (gl) i:, Ec*^«ffi^R!f 
l^>^ TCP (Tape Carrier Pac 
k'ege) tO««!a)*«tt*fii±Sij-«fcttfl!>a«S([ 

(g2) tX&&2tiX\^ 0 
[0 I 53] :®M«tl ig2i 14, 
^■C*fiESnfciSiH*«R (I nd i um-Ti n-0 
xide I TO : *»6<c0, 1000-20 

b, i4 0 0*>^hD-^ii©((») »asn 

So 

[0 15 4] T;u^ ~^A (A 1 ) £03?^ 
(gl) ±, fcc£lF, *a>«iMBIz»asnfc»«B[ 

(d i ) \t % mmm eg 1 ; ha««<R ig"2: 

(g2) t<Dm^\Z&m&.<D&\y?ui* (Cr) © (d 

(d2) (di) t®—?*?-ew 

[0 15 5] H7 (A) ^^F®glll^l>T, y~ h*&Jg 
H (GI) 14. CAO) ftti 

H (PSV) », -eottJUR (AO) J:9«i£flC»« 

sntfeo, tfigntiB-rss^as (gtmj tt*ne> 
esffi L^nmis > s -5 J: -5 c <c o 

[0 15 6] m 7TB, y-hjg (GD >y-h«f 

* ? ±Tn«»*at^e>nT, Eisc^-r^p (Tg) 

(SUB1) 0ttW«J**tt*TfiftS 
nE^ (SHg) (B3r*T) Hi^TfflBSn*. 
[0 15 7] HfiMc:«(t&rOJ:3<c«UKai (SH 

g) \t % mmit&tifcoi&w.t. g.fom (ori d 

[0 158] <KU-f>«-F (DTM)»B8tt, * 
^vh'j^^gjj (AR) 0NMk1t9M (DL) 
#«**W-FC*« KU-f>if (DTM) ^-COgiK 
*55"rHT*0, H8 (A) tt*fl!)¥HBI"C*0, B8 

(B) tt, B8 (A) i:^TB-B«K8i:*jltS»I 
B"C$)ft 0 

[0 15 9] ftfc H8tt, H5C*tt**±ftifie« 

8W#7 7Sfi (SUB1) ©±i8fflHttS-rSo 
[0 1 6 0] B8C*5^T, TSTdl«Ii8fC* 
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[0 16 1]M«£, KM (DTM) fc^SBIs] 

[0 16 2] KKVffif (DTM) li«»*±T»f«I 
:iS^5>n, M5C77?r«l"f» CTd i £ 
t»J5EL, KU-fVJfrF (DTM) 14, TfflSW 

iftfl S * Ji » Hi WttUfi il ft* co £ t v * tr E«§ 
:SHd: (W*n1+T) C J oTttHSftft. 
[0 16 3] RKifflT TSTd) 14, E)8IC^-rci:? 

i:-*maro«;i«tWtt (DD ctt(*e>n<&o 

[0 16 4] KUOffiHfflf (DTM) 14, 
IK ;g2j 0JiiWT»0t3ftT*59, y-h^Jg^ (G 

i - tiasLfcia^TWfctttai (DD >g)g?$nT 

[0 16 5] y-H^jg:^ (G I) 0*BB±C»ttSn 
JAS; 14, Y-Vfflm (GI) OJg^rr 

-A°ttt:x-y^>^-ri,feftot(7)"e*>So 

[0 16 6] KU-f VJRWI-F (DTM) ±"C14, #§JJ 

i: omtt'irj tztb&mm (PSV) I44gltor>: 

[0 16 7] feji7F (AR). KUOS 

f-« 'DTM) £Ttf)3lttE*|{4, Rftflr^lt (DL) 
iWCUK^WER :d 1, d2) *«, ftSR (PS 

[0 1 68] ZilU* fcttLSl^T^S^A (A 1 ) 
*0)«fl|DE i ci ^ ■ SrSL-aiHg (PSV) *5/-n,/**- 

[0 16 9] OTl"J1|i8i*-F (CTM) > E19I4, *tf°j 

tea 1 ? (CTM) £T'tf>&^£^-fE)T'$>9, 09 
:A; *0>WtfBrc&9, g| 9 (B) 14, [El 9 
: A ; t^;-r I^J»r«C*5^-6BrBBI"C**o 
[0 17 0] frfc, H9I4, H5t:ifctt*£±tt2£a* 

[0171] ftWlliBiflT^* (CD 14, 
<y (CB) "C--*|ftLT«ffiI«S«-f (CTM) C§| 

[0 17 2] *ta/<^7-f > (CB) 14, (g 
1 : ©±C»«R (d 1 i , *%K (d2) £K/gLfc 

[0 17 3] ZJli4, (CB) OffiJrES: 

(5«L, «fi1liIif*«»«BlB^c,#S}ifii«Eflr^K (c 
L i , <Z1-ftcm\£ilZJ:vtZ?Z>tz1to'Z$>Z 0 

[0 174] IW&C^ntf, »H»ffcHS|t«R«:f«f 
OUT*;: i:fr<, JtiS'<*7-f > (CB) Offiia£TCf 

[0 17 5] *%ifi/<^7-T > (CB) OSraR (g 1 ) 



14, »«R (d 1 5 , 9«R Cd2- t«a»;i««s 

«K (G I ) *6fc«HiL'0*S. 
[0 17 6] ttiSFTOS* (CTM- 14, ig 
1) tf)±C£^mig (g2) ;WMSftfc*Hfii:fco 

[0 177] *a>SH*«SL* Sfc, C 

(g 1 ) £EoTl>£, 
[0178] €K9«B^»*ai5lK> ■ 1 0 14, 

vh»j**a (AR) o)*mm&±*<DmmiBiKa)i&& 

H£^THTS>£ 0 

[0 17 9]fcfc\ SI 1014, 0KHTI4*** 1 , UK 
[0 1 8 0] El 1 OdfcOT, AR(4, W&om^*- 

[0181] EI 1 04 3 , PXI4iimm«i"eS)0, gs? 
G, B*iJ:r/R*«*tt-?ia», *;fcJ:tf*iiJRC*ra;L 

[0 18 2] ^£t^« (GL) Oy 0, ■■ , y e nd 

[0 18 3] 3fe£«^« (GL) (4&E£2E[°I& (V) 

@?§ (H) CffiBESftTl^o 
[0 1 8 4] 08 (SUP) 14, .l-3<^)SEK^e>a» 
<7)ftE LfcKEffcS nfc*ESS*»*fcft©«iH»* 

(±&s»fts«E) a*e><7>CRT 

ffi^fS^?: (TFT) «fi«^«Bfflfl!)1»«llX»-r* 

[0 18 5] <iEl)^ffi> El 1 1 14, *&m<Dnm<Df& 

*>0, Ell l (a) , Ell I (b) 14, *tt-?tt, (i 
- I ) Si, ( i ) «§(D£fi«#IK (GL) {CW^D$ 
Wy-HE (*a«-t«E) (VG) St^LTVn 

So 

[0 l 8 6] Ztz, mi l (c) 14, &«<i^<g (D 

D cffltosnssfc{wrt£E (vdj ^l, tsi l 

(d) 14, ^(Pjmffi (CT) HBM)PSns*MSi«E (V 
com) ^r^LTl^o 

[0 l 87] Se>C, Ell l (e) 14, ( i ) ft, 

(j) M0H*c*5it*Bis«« (px) nfflapahs 

ii*«S«E (Vs) «riRU HI l (f) i4, (i) 

ft, (j) m<om%(Dm&i§ no naiaisnswE 

(VLC) Sr^LTl^o 

[0 18 8] ^^(DHi6^®CD^ B H B g^gC7)IE»j 
»ttC*5V^Ttt, Ell 1 (d) ll^-f <£-5H, *fffij«fi 
(CT) {rW^D-rS^fRimE (Vcom) ^r, VCHi:V 

& (GT) CfflJtaT*y- h«E (VG) 0#«JR«E 
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«: 1 ;tH»IB«ri:C VCU! h VCLLtf) 2 flT'XfLSi* 

[0 18 9] ajfijttE (Vconv <D|glg 

y-HfliE (VG ®#BKCE4>»n!:»HI 

[0 19 0] (DLi CWlllSiiSlBMWt-t 

"•EE (VD: tt, ft'Atf (LC) CBJJtaLfcl^E* 
4, a-flfi^E :VC) 0>ffi«<&l '2«rJIL5lV^«E 

:VSICJ-C*4c 

[0191] WM'.ltWi :CT: ll9DD-r*#fiI*E (V 
com IM{M"?iJ:l^ SSKftra - fPtt»«# 

[0 19 2] (Jfttftlfc (C s t g) Xftg* 

•csigi tmizmz&itit: (Srf?^ 

? !TFT) 4«*-7Lfc*©J lftfttiH8&* £<ggtr 

[0193] ^^^wjoijjgo.^jio^-jtr, mnzmfo 

iilii: - ; Ffri:ej;j.i-r^7/^T(i, fEfF&S&SCSEixv 
«ir 9, (PX) >:^ffij«S (C 

Ti t?ttfilc£ii*»li: Cl*fc**M*i (Cp i 
xs : WM'.(Cstg) 4*4 

[0 19 4] LfctfoT, «**««B>¥ftll9inr 
ffHWil Cstg) lii0^<7)«fiJcS*? 

[0 19 5] ^ffr^fi (Cstg) li, SIh? 
>>>'7? (TFT: jft<*-f 7f>n5 ££ % 

TEts (Vs) r.«-r*y-h«ffiafk (avo <D&m 

[0 I 96] Z<Dm*j£,-e$t?t. 
[0 197] 

[» 1 ] A V s = [Cgs (Cgs+Cstg + Cp 

i x : } x A VG 

ZIT', Cgsl«U7>y^^ (TFT) ©y- h 
• ES (GT) JiV-atiS (SD1) hOPolH^fiJESii 

Cp i xttBX^ffi (PX) £Wu*ffi 
•CT: t©Bi|WBj«4n*»a, AVsttAVGCJ: 

[0 19 8] ZO'Mitfr (A Vs) tt % ff£J| (LC) 
tr.**3SilC«Sc5>0«Bd>:44A^ «#gft (Cs t 

[0 1 9 9]«M (LC) CfflJtaSftaEStfigtfOffi 
«tt, KAJK :LC) 0**trfiLhU ftAS^BSO 

[0200] fffifiLfcJ:^^ y-h«B (GT) tt % 



7-z«ffi (SDi: , KU-f>ti ^SD2 
t©*-^5y^Braf*«JtA* KoT^f ;Cg 

s) *<**<&9* B*«ffi«& (Vs; i±, y-K^: 

E (jfe««^«Ei (VG; ttaiil* 
[020 1] L^L, WmnM: (Cstg 1 

ft)*2 0 2] BuELfc»A*iRS 
■©T8Baw#T^«tB (SUB 1 ! ffi^Sig^teli-^ 
l^THl 2 -HI 4$:#IltMt^ 

[0 2 0 3] fcfc* B12-B1 4C*5l*T, 

(TFT) *«r*H7C5Rry-H«ilrtt 
[0 2 0 4] Z^B, IiD»J, X!IA-Xfi]i£ 

[0 2 0 5] «T(7)RWC*v>T(i, 

[0206] WTKiWLfclSCftoT, R^T*, 
[0 2 0 7] (XSA, [El 2) #5*a»€>fr3TB» 
(SUB 1 ) ±11, R»^3 0 0 0*>^ 
2 hD-A(^)7^U^A (A 1 ) -A^y^A (P 
d) , 7;US r^A (A 1 ) -y'Jny (Si) > 7;U 
^-^A (Al) -9>?)l (Ta) , 7^^-^A 
(A 1 ) (T i ) -?>?;u (Ta) 

***K (gi) * »j y<r\z&*)W&Ltz>o 

[0 2 0 8]5Sftfflft. 'J >:#Bl*i:*i: 
OfiKfc-CWflHK (gl) SrSRftCxyfvm, 
[0209] ^ntl^oT, y-h«ffi (GT) , 

(GL) , WffiJliffi (CT) , *TffiI«E«^« 
(CD % (PLl) , y-Sflg-f (GTM) , ft 
(CB) ©mi^m^, ^fSj^ffiiS-f- (C 

tm) omi&mg. y-h^ cgtm) z&mrz 

W&Wt** s 7 4y (SHg) (HSrB-r) fe«fcr/Bfi 
Wc**?4y (SHg) CU»Shfc»tt»<fc^* K 

[0 2 10] (XSB, El 2) E&JSlitrcfcSISffiS 
ftv^^ (AO) 3%jSSK^T>^-y;r 
^0PH6. 25±0. 05CSI8Lfc»**xf-u> 

+CT8B»W* - 5^aifi (SUB1) ^rgmL. ffcflHI 
8tffiK**0. 5mA/cm2 J: -5 frs^S-f S (S 

[0 2 1 3fElR»07^$-^AiMk|R (A 

of) #»5>na(&E&fi&ifcja«E 1 2 5 v cars 
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[02 I 2] *C0tt, :«"CS(1 0»«»TS3>: 
[0 2 13] ZilUiij-'&TiUS-^AKftR (AO 
[0 2 14] X, «1£JR (g 11 jfr'M&Kffc 

in, y-htiiHi sct) , £««^*s <gd , *tft 

••Effi (CT) , W-jlliBift^tt (CL) fccfcl/m& (P 
Ll. ±OKftij&*| SOO*y 77s b*-<UO)mWSiit 

m ;aofi *wi«s*i4o 

[0 2 15] ::i:?iC, 01 2) MW] 400*>? 
7hD-A©iT0H^e>MaWW (82) 

[0 2 1.6] WMiSMfc; xyf^KiLt, i£K>; 

^■J-fcZtCiO, y-hfig-p (GTM) <7>S±B, 
KU-fv»r D I M) fcJ::Wi»rfl»|*F (CTM) 

©«2W«»*:}»iie-r«i. 

[0217] hi 3) y^^cvDggt;: 

''W*2 2 0 0^^^^ h n-AOlfty'J3>I (S i 
NX' fttttt, ^7X7CVD8ii;y7>^, TXfg 
#**#;M"C, KW* S 2 0 0 0^>^^ ho-AOi 
•H#iftn>V3> (Si; KfclKtfc©*, y^7C 
VDttRllTMftfx, *77<^7SJAlt, RJP 

: Si: RtrBlt*. 

[0 2 18] HI 35 9Jl«m, K^-fx 

**>^#*£LTrattfc** (CC 1 4) , KftWM 
ft f S F 6 ) fettJIJLTN ( + ) ffl#*RS/ya> (S 
t ; R* iffHisttftyVay (Si) K&SJRftlix* 

[0219] ::i:hi=\ bi 3) w-^&mk. k^x 
y*yyxzti,z-Aftimn (SF6) *«8lt, 
* ft i> »; a >k feai^tt i:x7f>m„ 

[0220] ::i:«G, HI 4) H*#6 0 0*>^a 
ho-AO^DA (Cr) a»e>ftS*mR (dl) 

X h o-A07/i,5 x*7A (A 1 ) -9>9}l (T 

a: , i A I l (T i ) 

^ IT a) 9*><3tt«««H (d2) Sr*^-;/* 'J >^ 

[0221] WtiafBft, VII ( d 2 ) 'jylt 

■tR (dl) fcflWta^-fe 1 ; ^at^ >^ti7f> 
RfltfWtR (DL) , y-^ffi (SD1) , K 

n>«« (SD2) . jsx«« (px) > ma (pl 

2) , ;CB) 0£2£HR, £3*$ 



(SHd) (0^-t*f> *»tfT*« 

[0 2 2 2] 4*5, ^(01S«^;^i^i 
5>ah#tt, K]KlCftS***fflUf>*^ HOFPR80 
0 (jBfi«) SrffiUfc, 

[0223] r)?C, K^-fx-yf.>^«»IE*fk« 
* (CC14) , /t*ft«« ( S F 6 ■ «r*ALT, N 
( + ) I^Sy'Jnv (Si? RS:Xyf>m: 

[0224] IISH, 014) ^XvCVDlli: 

iP# 1 um(D^{tiy »; a >R£!8:l7£ c 
[0225] K^-f X7f>^*'7i: L"C 

AjfcftffitH (SF6) ££fflLfc¥Httffl&ffiTSftS' 
ya^KfcWJttfcx**;/^*- ta-sL 
R (PSV) 

[0226] »«y<*^ (PNL) i:8?ft[s]?g£lfiP 
CB1>015I*, 05*i:^tS^U^ (PNL) 
Cttftg-tjjEftiHiB (H) i:Sit*2[H]^ (V) z&fa 
LfcttJE«:3t1-¥HH-C*S. 

[0 2 2 7] 01 5tI^V>X> CH I ttSK*/<*^ IP 
NL) $rlSit?^i±^|&E? I 7X'&'9, 0 15IZ^ 

[0 2 2 8] TCPttHl 6, Ell 7 -3 C 

ISftffi I Cf 7 y (CHI) **t-7- *-V*4t< 

K',f>f^^ (TAB) ir^O^Siafcr-^ 
^rt'J7A 4 7>r-y\ PCBllil»ET-7 , *ty7/< 
*>r-v (TCP) Vr>^^H^Sn^iE»lH] 

2o(l»SJSnT^^ 0 

[0229] FGPIi7U-A^7>KAy Kt*0, 
K >r-2 (SHD) C^Oi^TKWfcftfcA* 

[0 2 3 0] FCttTflJOEftBBSfi (PCB1) fc 
£<M®IBlt;[5lR2£ (PCB1) fcmMfttl&iirf 6 7 

[023 1] h>r-7^ (FC) LTli, 

©V-K* (D^W^l0X#(r77: (Sn) S&$:S6L 
tzH><D) h7-<7tof'jxf u>ft,f'j fx;u 

[0232] (TCP 01 61*, ^gff^- 
|gft®?S (V) TOfeiranblsIB (H) $r«^-r-5, 

*«©B^'y^ (chi) #7u*->r^E«ifii:« 

«Shfcf-7 , *+ ';T/n 0 ^>t-^ (TCP) (DKlT®fil 

^ (PNL) CfflRLfettJR (HI 6TB, *»t#@ 
(GTM) IZ&ffiltzVtB) z^T^mmwEi 
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[0 2 3 3] W I 6Cfcl^, TTBlt$km®'& (CH 

H I ; 0Hi?JflS-y- ■ S!W8BT*>9, tfsr (TTB, TT 
VU li, ffl :Cu) *^fiE0 % *tt-?*l<7>f*3ffi0 

eaftflffl :JiftKW y^-u-K; cii, &S[e]& (CH 

I : ©#>t-t K (PAD) *H***5 7i- 

[0234] K-y- (TTB, TTM) ©JMWOftflgffl 

Oi^r^^-'j-K) cb, *n?h****BHB 

(CHI) ^A^Z^fflflca-ffEL, ¥fflfW* 
::£9CRT TrTtt«Ii3l8 •*»HIB (SUP) , 

*>u (pnlj «$ns e 

[0 2 3-5] rtyf-'J (TCP) ti, -tOfcSJSB**, 

(pnl) momim* (gtm) ^Busans 

0. t£,X % MSStttt? (GTM) (SfcttDTM) 
(i, RBR SI'S V) Av<y^r-s; (TCP) flD^ft< 
1: t -TjTBWlSOTBilkCSif LTS< fc* e 
[0236] HF 1 fitf'MS KW^45^-77-f 

* at* o , s u s \wmt'tttv>m#mifaftt*tz *> 

[0 2 3 7] (SL) ©*mi©±T*^ 

^SK(7)TOUrt^x^^^ffifli (EPX) #H«fci9 
f*«<5il, AyT-s; TCP) >±g&gffi (SUB 
2-' ©RBUiEKi' = (SID WWSft 

[0238] a{JftQ»lK*ffi ( P C B 2 ) > Sei&EKS 

»' :PCB2) \Q % ^r^, fila»(7)«-F-SB 

[0239] zmm&mmwL (pcb2) io 
tztixDmrnm*. h <±fc»jno««B) 

CRT (Mittff: (TFT) ttAS*%£B 

iH0»«CBRT*[«3»*#tfl3K (SUP) 

[024 0] CJUrtB>BflKSftSB*Lft^3** 

[0 2 41] KftMBKB ( P C B 1 ) ^iE&lslKgS 
; PCB2) i:U77->h>r-^ (FC) tlc£9^m 

[0 2 4 2] (ffiiViSKSct^a — (MDL) 
'£> 111 8 fit, ft'ii'^i^ya-^ (MDL) 

[0243] SIII)UftBfi^6a-&»ttOJ/-;i.K^ 
-a M*;U7U-A) , LCW*(D««8, PNLtt 
*AB*/<*;u, SPBIittKflkB. LCBtttMttt, 
RMIiRWfe, HLUA' 7 ^70f*f, LCAttA 
•**5-f Hr-z?*o, Hir>jVrjs?fc±T®EBH 



[0244] (MDL) I4 % y-/UK4r-a 

(SHD) CWt6ftfcffii7**;::,toT£(*a*He 

[0245] a' 7 ^7>( hr-7 ILCA: It, 
5^ hKKK (BL) , ft&*cK (SPB: *Jfc* 
IJLCB) , £#t& CRM) *JR«T5»tt:c4oT*i 
"5? "'8?** (LCB) ©«Ii:EISnfc^9^7-f h 
(BL) (LCB) , S»fi (R 

M) % (SPB) £J:9*RH"C- mtt'<v ? 

M:U BABS*'*** (PNL) tiSlZttitttZo 
[0246] A^7>f h&ft'f (BD Ctt-f 

(PCB3) jMR«SnT*50. 
HB*» (BL) ©BB>4r,TV^ 0 
[0 2 4 7] <ftAB£'J:tflIffl&®fttt> 
E0#»T&*BAB, EftB, fljttEBCol'TKti 

[0248] <BAB> BAB (LC) OBAJtWi: L 
Ttt, SS^S^tt (Ae) j«E?, *0>ffl*U3. 
2, ffi«f*B^tt (An) #0. 08 1 (589nm, 
20r) (0^7f^ y*BA*ffl^* e 

[0 2 4 9] BABO/ft* 3. 9^m 

'J^f-y3> (An-d) liO. 3 1 6£? 

[0250] Z<D i )9f r -isa> (An • d) OBI*. 
^f^7-f hJtoaSfi«rtt©Sff¥^fl!)«fifl!)l 2> 

^■d-fZcfcO, BAB0>2«3fe#fea#efe (CitB, 
feg^ix = 0. 3 1 0 1 ; y = 0. 3 163) fcfc* 

[025 1] B)6fia>ffljtajgl4i:*f B »f.<7)fi|ft3J|Si 

[0 2 5 2] ffif B /S0Jf* tt, 
[0 2 5 3] jEfc % fl[AB (LC) ®Kfttmtt, 

[0254] Sm^S^tt (A£) 14, ^<7)fi 

^tt (An) tt/hSV^B-5*«, *SB©f[* W+y 

[0 2 5 5] <»«BEra^fil> EfilBOR I i:LTtt % 

[0 2 5 6] *sm<n%m<DWi&?\L ±&&m'7x 

m& (SUB2) BO±BBElRlR (OR I 2) fc, TSC 
SW#7*»fi (SUB 1 ) flflOTSEifiiH (OR I 
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1: ia>H7jC, ^X'str&mzMTZtizX'O. m& 
»¥-©WJWKlf-J7JI"J i^LCK 6 L C 2 ) fcttitP L, 
frllXSC !0LC1, 6LC2) <D275foll^¥>? 

[0257] ii^¥>?mm0)ftmv>£5-TZ7jki 

K] r.i:;t««5 0 1 t««5 0 2«, **L-? 
M^57tr>^Wj RDR 1 , RDR2) IC^tf> 

[0 2 5 8] HI 9U, *£fl90§g*0#JBC;teltST 

[0 2 5 9] H I 9C/i;i-«t^lI, 1 iBXftTKM 
: L C : (BjfiAW/ j' t: 2 ?jtt(DmMg.fo?jftZtt5-?tz 
t>'Z. "F»i!lf-JR (OR I I ) £RDR 1 ^ffij Coffin 

ft : R S J WLv7^r>^LT, RDR2 5f|fiJH 

[0260] ^ilCctO, Uy7h# (RES) 
?SftTWj:l*flM>U, RDR2^H5^>^LE$ 

[026 1] ^co&Uv* htt (RES) £SJ8IT£;: 

[0262] P*iS»W*7^»lS (SUB 1. SUB2) 

<d =? z > ^7jfW i^riiffij n fca ^ o \z ^n^ncoTjfo 

.kffiCi&jB! 'OR I 2 ) lit HI 9C5^ot7t7 

[0263] *ft»fl(D*«5<3!>»)BirfettSH] 
!»l«»»r«J (IIDK) , 5fcf>^faj (RDR K RD 
R2: , (MttififflM iMAXL MAX 2) ©Bflflifc^ 

[026/1] W2 2C:*;l*T, 6 L C 1 L C 2 li 
^nfniMSO I >5 0 2TOW»n«^fRl (ED 
R- t^¥>cr-Jj\») iRDR 1 , RDR2) OfrTftfi 

[0265] *W\<OtMVWtX\t+ L C 1 £ 7 5 

[0266] &*,\ 9tT>^»fi (RDR K RDR 
2) i:BMW«^7/|nJ (EDR) i:©&rftff«i, ttfitt 

n<Dmw$^im.b e j&ME-e&n« % 4 sta±9 or 

***fctt, 9 0' £ffi*13 5' WT, R«¥*#tt 

:i!siei-<b©T, 0' ^4 5' JSTFSfcttMSt: 

Wll 8 0tT5l;7^T^{*tn[?^^^V\ 
[0 2 6 7] L/:#oT, *«iB®»6<0fl*lE-e, 

*R£1±A e#fta>*fiflMteU:, LC 1 #1 65 

I 5 ) , 0LC2AM SSCtS. 
[0268] H2 2 £**TJ:-5 (g^fi 

i POL J T«0«ttlfi (POL1) 0Ofl% 

£iM (MAX I : taJUl*»^|Sj (EDR) fc&Tft 

C^P]=90- tL, J.fl(9fll«Ifi (POL2) (DIBX 



(MAX 2! -tftCg!?, in*>^P2 = 0- 
(1 80 f i CKSTt*, 

[02 6 9] ZtlC^K). mmo 0 1 . 5 0 2£*S^ 
««PXfc»fc«lICTG>«)0«E: £*f AG* tr£;i(* 

tp2 7o] warn i ] ^M^«B 0 Bi^siii, 

*t''C 1 =*LC = 7 5SO 1 ^fSjO^TfeO, tfPl 
= *LC 1 =tfLC = 75* , <2> P 2 =tf P 1 r 9 0 
= 16 5' (-15 f ) T$>^:hWll £^(7)^ 

[0 2 7 1] 02 0 I*, *&<H®S«®^J£®ffifi$^ 

[0272] E120 (a) tift&#Jtf)*§£T$> 5 9, H2 
0 (b) tt*ftW©3U60>B)gO*^T*S 0 

[0273] xffi^> ymm^n^nc i e i 93 \ 

X YffiS^tZ ti:o'< feg&gf T&£ 0 
[0274] *H+£ttXffilS!, yffig*n*n4*© 

[0275] Zti\t, 02 3tr5E!SLfcffi^TO[)4^fSj 
TOjWSgjfiT*^, ^©4»lRlli^ = 0E, 4 0g, 9 
0S> 150gT£>£ o ££0li/N c *n^ftcD^g£ 

[0 2 7 6] EI 2 0 (a) K ^Ttfc&flJ 0*511 Ti*, 6 
[0 2 7 7] 122 0 (b) *«WO9IJfi0!) 

^figTfi, efefesB^iB>^!fffi^l:L■cl^<cl^ 0 

[0 2 7 8] 2o^7tf>^i§!(TOK B B B ^i 1 

[02 7 9] Lfcrf^T, *«WOSg«0»«m:n 
tf, ^«»[pI"C*^5 0aST(7)«HT^3a:feSB^S 

[0 2 8 0] Wtt^^77i:^L/;W, EI 

2 1 ?£>6 0 

[028 1]B32 1 (a) tttt«M©«*-C* 0, H2 

itt (b) B^AnosotovnoMi^-cAQ* *ce 

[0 2 8 2] ft*5, B2 1 +11, fei^m lfg^>:l>^ 
SiiLT^ftWOltlEoJBJBTttfflV^TfcO. Sfefel^ 

ox, Yffi«#iEffiefee,w^e>+o. 0 2w±rnfc 
»**fe»rniBai % -o. 02u±?htz 

[0283] ttttfllTtt, 1 SOKtrBff+^fft^ 
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[02 84] **«o3a6o»«"Ctt, ^ttc 

[0 2 8 5] Sfc, ^PKH5C«KB, W±rt«FJ£ftS 

[0 2 8 6] :nu, 3>h77Mtoaft«ffttCo 
[0 2 8 7] fc:Wrei£, 02 0 (a) Rr/H2 1 

[0 2 8.8] UJ:, ttWLfcJ:-3C, *£W<&3g«<&» 

[0 2 8 9] [&WJ0JJ*0»B2] *%W<Dnm<DM 
flgTii, *LCK <£LC2, 4P1, (^P2Wt 

[0 2 9 0] 2U?emj05La6©»fl|"Ctt, 0LC1=8 

8 5K, *J.C2 = 92. 5fitU *P1 = 

9 0 > tfP2 = 0' CKST*. . 

[0291] mtmvnmomm 1 t i^an, miz 

[0 2 9 2] Sfc, ra&CPIMKfe 3*h5*HtC 

[0 2 9 3] S?)!-, ffiIE»ifl03IJ6©^J|iiTli, 6 
LCI, <LC:2H*PlOStr*aEttl5*t*ofc 

[0294] znc^u *56«o*ifia)»ji6©sija , r 

Si, *LC ] *JJ::/*LC2 ttfPOfiTffcfcO' Cifi 

[0295] w.l KWLfcj:-5c, **M0x«®» 

^ Mtl 00tUi:^(li3>h77 Mt©fiI±Sl* 
£r t*UriEt&*. 

[0 2 9 6] «itrot3>h9^ htfc*M oo*sre& 

[0297] LfctfoT, 3>h7*hifcl 00£i@;t 
art li, Wrt.i:«H3Sf<c*ffT*i Q 
[0298] *ftW]®9ttMMrcii, <*LC1=8 



8. 5K, <*LC2 = 92. 5fitL/-^ *ft*nj: 
0 9 0" C2l*ft« % ^i:n>h7X Ki£*|S:±*ir 
SZtJPT**, 

[0 2 9 9] *fc, **«0fS«flWfflR?, WtWn 
ttAfi**ft©JSftO»*tt % LCI #17 7. 5 

(-2. 5 r i , <*LC2#2. 5" 

[0 3 0 0] CJ6W©58!EO»Jg3] *»«H©*J6©* 
*P1, *P2*l»(tK, ffiIE8W0)%tg0>?!$ 
tfi'tW— T**, 

[030 1] *J6WOS06O»JI8-Ctt, 4 L C 1 = 4 5 
& <*LC2= 1 35/gt U P ] =90ff, 4 

P2=0gtLfco 

[03 02] mCctD, 2o<©7 tr>^rfijtf LC I 
[0 3 0 3] *EWJtnB»ntt, -^nfnoM^ 

SIIsJgL, *P2t-aLfll*^«:#-5. 

[0304] bp%, SEW^tzff^T, aa**w^r 

[0305] *«fl<D38«g©fl?JE-ett, /-?'j*7-{ 

ho*Mfct, w^nm^fpj (edr) 
»©fi*is©ffl*isa» t^c-»a#4rt*«-e* 

£fcft, fiff^JSu^^S^fT^., 3>h7*htk 
*BtriS*WO*J60^JE2 tin u^iHfcB*ftHli: 

[0 3 0 6] **WO*J6fl!>»)E-ett, 3> 

HJfc**BuE»W©3l]Sfi©^2<Z>|H|9(7)l 20^ 

[0 3 0 7] *«MOSI16©»ll8Ttt, «#BJo 
l»H**»-FOE5lJ*« 1 ^ffij (0 C ) ©#i»jfc:*%-5fc 

u^/Ko*fe-c*4/sft, Ht^if»fe^:^^l:s^ttt 

[0308] fil±, RWLfci-SC, *3m<bWfo<OW 
[0 3 0 9] *ftW©S61SO»JgTtt, 1E^W 

[0310] [AnoxiktiE)»jB4] *&moim<Dj& 

[0 3 1 1] 02 4 tt, *A«OttOftV!a>XlliCD»tt 
[0 3 12] ^ftnoxlfiomBtt. 7tr>>r^fSjos 
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[0 3 1 3] H MiwTJ:?^ ^ ^>';r0)Jtl l3 ^£i£(t 
/'.:Jigf:i\ tt»fK4?KiajTft*« (K>-f» #jg£t 

[03 14]*:^ *J8W©38Jfifl!)»JRTtt, 9tf > 
^filO#4&i2-3fl!)»W5 0 I t5O2<2^J 0 r£, 13 

[0 3 15] 7\?>?l3GlQ&tt&2~3V)m*S 
0 1 i:5 0 2O^VA%, ttfilWSJtCBKtT t J:V\, 
[03 1 6] liUUO, K^-f >i«ftft-rs«WE*a 

* ;r i tftNHE ie*± trait #-c*fcfc », k 

i%<'z t 

[03 1.7] *ftW©Jj«©»«Ttt3>h 

B«id^I<©!Klfe0»||83O»*Clll*, &ftT 
■A'filffcT, eiM0)«ft*WtC«n, 200tl>?g3 
>h77Ht«)U l^fiRCtffnfcSftTBiKK 

[0 3 19] «lb93®XliMWBtt. 

[0 3 2 0] Cfti»j0J3Sfl>»JJS5] *^OHigCD^ 

[032 1] Wld^WOXttomBTtt. ±»El«li? 

:0R i 1 ) iJi-JTfflEfiHR (OR I 2) <BB2f£, 
7^>^?p.^«6-rctHJ:9, *fi»^OWJHElRl» 
ft ;<2>LC K <*LC2> «:»JfflLfco 
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